Obesity and eating disorders are widespread in Western societies. Both the increased availability of highly palatable foods and dieting are major risk factors contributing to the epidemic of disorders of feeding. The purpose of this study was to characterize an animal model of maladaptive feeding induced by intermittent access to a palatable diet alternation in mice. In this study, mice were either continuously provided with standard chow food (Chow/Chow), or provided with standard chow for 2 days and a high-sucrose, palatable food for 1 day (Chow/Palatable). Following stability of intake within the cycling paradigm, we then investigated the effects of several pharmacological treatments on excessive eating of palatable food: naltrexone, an opioid receptor antagonist, SR141716A, a cannabinoid-1 receptor antagonist/inverse agonist, and BD-1063, a sigma-1 receptor antagonist. Over successive cycles, Chow/Palatable mice showed an escalation of palatable food intake within the first hour of renewed access to palatable diet and displayed hypophagia upon its removal. Naltrexone, SR141716A, and BD-1063 all reduced overconsumption of palatable food during this first hour. Here we provide evidence of strong face and convergent validity in a palatable diet alternation model in mice, confirming multiple shared underlying mechanisms of pathological eating across species, and thus making it a useful therapeutic development tool.
Introduction
Maladaptive eating behavior is commonly observed in some forms of obesity and certain eating disorders, such as binge eating disorder (BED) as well as the recently proposed food addiction (American Psychiatric Association, 2013; Davis, 2013; de Zwaan, 2001; Gearhardt et al., 2009; Moore et al., 2017c; Schulte et al., 2015) . A hypothesized major contributor to the rise in obesity and eating disorders is the high reinforcing efficacy of palatable food (i.e. food rich in sugars and/or fats), which is responsible for an increase in consumption (Avena and Gold, 2011; Berthoud, 2012; Gearhardt et al., 2011; Moore et al., 2017b; Morris et al., 2015) . Furthermore, individuals will often resort to dieting or limiting dietary intake to low-calorie, "safe" foods, which are broadly less palatable than high-calorie foods, and abstain from "forbidden" food of high-calorie content and high palatability (Hofmann et al., 2014; Mela, 2001) . Ultimately, those who diet or abstain from palatable food will return to foods of high palatability (Pankevich et al., 2010) . As a result, a history of dieting features repeated, discrete alternations in intake of "safe" food with highly palatable foods, rich in fat and/or sugar (Laessle et al., 1989; Mela, 2001; Polivy and Herman, 1985) . Thus, a history of dieting is recognized as a major risk factor for developing obesity as well as eating disorders (Dulloo and Montani, 2015; Lowe et al., 2013) .
Our laboratory has previously employed an experimental paradigm to mimic both overconsumption and dieting through alternating access to a highly palatable diet in rats (Blasio et al., 2014a; Dore et al., 2014) . In this model, across 3-day cycles, animals receive alternating access to a control chow diet (2 days) and a high-sucrose, highly palatable diet (1 day) (Blasio et al., 2014a; Dore et al., 2014) . This and other models of palatable diet cycling in rats have led to several advances in the understanding of the psychobehavioural and neuropharmacological mechanisms of disordered eating. However, in mice, the validation of behavioral models of diet alternation is less developed. Once characterized, clinically relevant behavioral paradigms can be combined with the numerous and easily accessible genetic technologies available for mice (i.e. knockout/knockin models, Cre-recombinase lines, transgenic lines). Thus, the first aim of this study was to test the face validity of a model of intermittent cycling access of palatable food in mice.
Multiple neurotransmitter systems have been identified as pharmacotherapeutic targets for obesity and disordered eating, including opioid, cannabinoid-1 (CB1), and sigma-1 (Sig-1) receptor systems. In rat models of disordered eating, antagonism of the above receptors is able to reduce palatable food overconsumption (Blasio et al., 2014b; Cottone et al., 2012; Dore et al., 2014) . Thus, a secondary aim of this study was to evaluate the convergent validity of the diet alternation model in mice by evaluating the effects of pretreatment with naltrexone, an opioid receptor antagonist, SR141716A, a CB1 receptor antagonist/inverse agonist, and BD-1063, a Sig-1 receptor antagonist, on palatable food intake.
Materials and methods

Subjects
Male C57Bl/6J mice (N = 73), (7 weeks old upon arrival, Jackson Laboratory) weighing 22-29 g, were single housed in wire-topped, plastic cages (16.76 cm × 27.94 cm × 12.32 cm) on a 12-hour reverse light cycle (lights off at 10:00 a.m.), in an AAALAC-approved humidity-(60%) and temperature-controlled (22°C) vivarium. Mice had access to food and water ad libitum at all times unless otherwise stated. All experimental protocols used in this study adhered to the National Institutes of Health Guide for the Care and Use of Laboratory Animals and the Principles of Laboratory Animal Care, and were approved by the Boston University Medical Campus Institutional Animal Care and Use Committee.
Food
Corn-based chow (Teklad Global Diet 2918 (44.2% carbohydrate, 6 .2% fat, 18.6% protein, metabolizable energy 3.1 cal/g; Harlan, Indianapolis, IN) was used as the control diet. A highly palatable and nutritionally complete, chocolate-flavored, high-sucrose, AIN-76A-based diet, comparable in macronutrients and energy density to the chow diet (Formula 5TUL: 66.7% carbohydrate, 12.7% fat, 20.6% protein, metabolizable energy 3.44 cal/g; TestDiet, Richmond, IN) was used as the experimental diet.
Palatable diet cycling
An intermittent palatable diet access paradigm was used, similar to the one previously described in rats (Blasio et al., 2014a; Dore et al., 2014) . After arrival and one-week acclimation period, mice were divided into two experimental diet groups matched for food intake, body weight, and feed efficiency from a 4-day baseline period. One diet group then had ad libitum access to the chow diet ('Chow'; Chow/Chow; N = 9) at all times, while the other diet group had ad libitum access to the chow diet for 2 days, followed by a single day of ad libitum access to the more palatable, chocolate-flavored, high-sucrose diet ('Palatable'; Chow/Palatable; N = 16). The Chow/Chow diet group served as a control for all comparisons and analysis against the experimental Chow/ Palatable diet group. For simplicity, the first 2 days (chow diet only) and the following 1 day (chow or palatable diet according to diet group) are referenced in all experiments as C and P Phase, respectively. Thus, a 3-day period was defined as a diet 'cycle'. Diets were never simultaneously available in any single cage. Diet switch occurred before lights turned off at 10:00 a.m. Food intake and body weight were measured at the onset of each successive phase, when the Chow/Palatable diet group was switched from one diet to the other. An additional food intake measurement took place for both diet groups 1-hour following the onset of each P Phase, to serve as an evaluation of the escalation of palatable diet consumption across consecutive cycles (Blasio et al., 2014a; Dore et al., 2014) . Average food intake was determined by kilocalories (kcals) consumed in a particular phase divided by the number of days in that phase (2 for C Phase, 1 for P Phase). Similarly, average body weight change was computed as the difference between the body weight at the end and at the beginning of that phase divided by the number of days in that phase. Feed efficiency was determined by body weight (mg) gained in a given time divided by the food intake (kcal) within that same time. Cumulative food intake and cumulative body weight gain were determined as the difference between the food consumed (kcal) or the body weight gained between the end of a complete cycle and the beginning of the study (g).
Drugs
The opioid receptor antagonist naltrexone [(5a)-17-(Cyclopropylmethyl)-4,5-epoxy-3,14-dihydroxymorphinan-6-one hydrochloride] was solubilized immediately prior to treatment in isotonic filtered saline (0.9%) (Cole et al., 2000) and administered intraperitoneally (0, 1 mg/kg, 10 mg/kg, 30 min pretreatment). Chosen doses and pretreatment time were based on previous literature (Escher and Mittleman, 2006; Moslehi et al., 2014; Stafford et al., 2015) .
The CB1 receptor antagonist/inverse agonist SR141716A [rimonabant or 5-(4-Chlorophenyl)-1-(2,4-dichloro-phenyl)-4-methyl-N-(piperidin-1-yl)-1H-pyrazole-3-carboxamide hydrochloride] was solubilized immediately prior to treatment in an 18:1:1 mixture of saline:ethanol:cremophor as determined previously (Dore et al., 2014) , and administered intraperitoneally (0, 3 mg/kg, 10 mg/kg, 30 min pretreatment). Chosen doses and pretreatment time were based on previous literature (Dol-Gleizes et al., 2009; Duarte et al., 2004; Ward et al., 2007; Wiley et al., 2005) .
The Sig-1 receptor antagonist BD-1063 × 2HBr salt (1-[2-(3,4-dichlorophenyl)ethyl]-4-methylpiperazine dyhydrobromide]) was solubilized immediately prior to treatment in isotonic filtered saline (0.9%) (Kotagale et al., 2013) and administered intraperitoneally (0, 10 mg/ kg, 30 mg/kg, 15 min pretreatment). Chosen doses and pretreatment time were based on previous literature (Brammer et al., 2006; Liu et al., 2005; Liu and Matsumoto, 2008; Nguyen et al., 2014) .
Pharmacological treatment effects on excessive eating of palatable food
In a separate group of mice with a history of intermittent palatable diet access, naltrexone, SR141716A, and BD-1063 were administered in within-subject Latin square designs (N = 24 per group). After stable first hour food intake was established, drug treatments occurred a minimum of 3 days apart for doses of the same drug, and a minimum 5 days apart between different drugs. Following drug administration and a pretreatment period where food was withheld, mice were given access to a pre-weighed amount of either chow or palatable diet. Food intake was measured again 1-hour later. Body weights were recorded at time of drug administration and 24 h later to evaluate drug effects on body weight.
Statistical analyses
Average daily food intake (kcal), average daily body weight change (g), and average daily feed efficiency (mg/kcal) across 10 cycles were examined by means of 3-way mixed analysis of variance (ANOVAs) with Diet Group (Chow/Chow, or Chow/Palatable) as a between-subjects factor, and Phase (P Phase, or C Phase) and Cycle (1 to 10 cycles) as within-subject factors. First hour of palatable food consumption (escalation 1 h (kcal)), cumulative food intake (kcal), cumulative body weight change (g), and cumulative feed efficiency (mg/kcal) were examined by means of 2-way ANOVAs with Diet Group as a betweensubjects factor and Cycle as a within-subject factor. Sigmoidal fourparameter logistic regression function was fit to 1 h palatable food C.F. Moore et al. Pharmacology, Biochemistry and Behavior 163 (2017) 1-8 intake (kcal) (Hartz et al., 2001) . Pharmacological treatment effects on food intake (kcal) and body weight change (g) were analyzed with 2-way ANOVAs with Diet Group as a between-subjects factor and Dose as a within-subject factor. Group comparisons used Student's t-tests (2-group comparisons) or analysis of variance (ANOVA) (≥ 3-group comparisons), the latter interpreted by simple main effect analysis or Newman-Keuls comparisons after significant omnibus effects (p < 0.05). The software/graphic packages used were SigmaPlot 11.0 (Systat Software Inc., Chicago, IL) and Statistica 7.0 (Statsoft, Inc., Tulsa, OK).
Results
Effects of the intermittent access cycling model on food intake and body weight
Alternating access to the high-sucrose, palatable diet led to progressive changes in food intake of mice in a diet-specific manner between the C Phase and P Phase [Cycle × Diet Phase × Diet Group: F (9,207) = 3.55, p < 0.001]. No difference in standard chow intake was observed between groups during the first C Phase, a time point at which Chow/Palatable mice had not been exposed to the palatable diet yet. As shown in Fig. 1A , hyperphagia already emerged during the first access to the highly palatable diet (P Phase) and continued throughout the 10 cycles of observations in the Chow/Palatable diet group, as compared to control Chow/Chow mice (Fig. 1A) . Conversely, when access to the standard chow diet was renewed, following access to the palatable diet, the Chow/Palatable group showed hypophagia, as compared to controls, throughout the entire period of observation. Over the course of 10 successive cycles, Chow/Palatable mice cumulatively ate a greater amount of food compared to Chow/Chow mice (kcal) [Diet Group: F(1,23) = 233.48, p < 0.001; Fig. 1B ]. This effect was due to a proportionally greater eating of highly palatable food during the P Phase [M ± SEM: 148.15 ± 2.71 greater kcal, + 36% vs. Chow/Chow mice, sum of P Phase intakes across 10 cycles] compared to the underconsumption during chow hypophagia [M ± SEM: 77.71 ± 2.19 lower kcal, − 26% vs. Chow/Chow mice, sum of C Phase intakes across 10 cycles]. Chow/Palatable mice cumulatively ingested more food than Chow/Chow controls [Cycle: F(9,207) = 4529.83, p < 0.001; Cycle × Diet Group: F(9,207) = 132.91, p < 0.001] starting from the second cycle and until the end of the observation period. Fig. 1 . Effects of intermittent, extended access to a palatable diet on (A) average daily food intake, (B) cumulative food intake, (C) average daily body weight changes, (D) cumulative body weight change, (E) average daily feed efficiency, and (F) cumulative feed efficiency in mice (N = 9 Chow/Chow; N = 16 Chow/Palatable). Values for C Phase represent the average of 2 days with access to chow diet. Data represent the Mean (M ± SEM). Symbols indicate significant difference between diet groups *p < 0.05, **p < 0.01, ***p < 0.001, relative to Chow/Chow diet group. C.F. Moore et al. Pharmacology, Biochemistry and Behavior 163 (2017) 1-8 Mirroring food intake, daily body weight change of Chow/Palatable mice fluctuated across the 10 successive cycles in a phase-and dietspecific manner [Cycle × Diet Phase × Diet Group: F(9,207) = 3.68, p < 0.001; Fig. 1C ]. Chow/Palatable mice showed greater body weight gain compared to Chow/Chow controls during the P Phase [M ± SEM of average P Phase body weight gain: 1.22 ± 0.05 g vs. 0.13 ± 0.04 g, Chow/Palatable and Chow/Chow mice, respectively; t(23) = −14.45, p < 0.001; Fig. 1C Following the first cycle containing palatable food access, Chow/Palatable mice exhibited higher body weight gain, which slowly increased over time. Conversely, Chow/Chow mice steadily gained weight, resulting in similar body weight gain between groups after the first 6 cycles.
Feed efficiency (mg/kcal) also fluctuated across cycles in a phaseand diet-specific manner [Cycle × Phase × Diet Group: F(9,207) = 3.55, p < 0.001; Fig. 1E ]. Cumulative feed efficiency (mg/kcal) across 10 successive cycles was not different between diet groups [Diet Group: F(1,23) = 0.23, n.s.], though it did increase across cycles in a diet-specific manner [Cycle: F(9,207) = 28.85, p < 0.001; Cycle × -Diet Group: F(9,207) = 5.29, p < 0.001; Fig. 1F ]. Similarly to cumulative body weight gain, cumulative feed efficiency differed between groups, as Chow/Palatable mice exhibited greater efficiency immediately following palatable diet access, and Chow/Chow mice exhibited steady feed efficiencies over time.
Effects of diet alternation on escalation of palatable food consumption in chow/palatable mice
Chow/Palatable mice escalated their food intake during the first hour of renewed access over 10 successive cycles [Cycle × Diet Group: F(9,207) = 7.78, p < 0.001; Fig. 2] . From the first introduction of the palatable diet, Chow/Palatable mice consumed more food than Chow/ Chow mice in the first hour of access [t(23) = −2.72, p < 0.05], and by the ninth cycle their intake was approximately five-fold that of Chow/Chow mice [t(23) = − 9.88, p < 0.001], which represented 18.6% ± 1.1 of the P Phase daily intake of Chow/Palatable mice vs. 5.5% ± 1.3 of the daily intake of Chow/Chow mice. The escalation was experience-dependent, supported by a strong fit with the sigmoidal associative learning function (M ± SEM, min: 0.07 ± 4.5, max:
2.90 ± 1.1, ET 50 : 1.68 ± 3.6, Hillslope: 1.31 ± 2.59, r = 0.93, p < 0.01).
Effects of naltrexone on food intake and body weight gain
Pretreatment with naltrexone significantly reduced palatable food intake in Chow/Palatable mice within the first hour [Dose × Diet Group: F(2,44) = 10.98, p < 0.001; Fig. 3A] . The reduction in palatable food intake by naltrexone was dose-dependent; as the 10 mg/kg dose further reduced intake compared to the 1 mg/kg dose. Naltrexone did not affect standard chow intake in Chow/Chow mice.
In addition, drug treatment did not affect body weight change [Dose: F(2,44) = n.s.; Dose × Diet Group: F(2,44) = n.s.; Fig. 3B ]. Naltrexone therefore selectively decreased palatable food consumption in Chow/Palatable mice without affecting body weight gain.
Effects of SR141716A on food intake and body weight gain
Pretreatment with SR141716A significantly reduced palatable food intake in Chow/Palatable mice within the first hour [Diet Group × Dose: F(2,44) = 11.66, p < 0.001; Fig. 3B ]. Furthermore, Chow/Palatable mice treated with the 3 mg/kg and 10 mg/kg dose consumed an equal amount of food as Chow/Chow mice under vehicle conditions, indicating a complete blockade of excessive eating. Both doses of SR141716A reduced palatable food intake equally effectively in Chow/Palatable mice. SR141716A treatment did not affect chow intake in Chow/Chow mice.
SR141716A dose-dependently decreased body weight gain [Dose: F (2,44) = 102.85, p < 0.001; Fig. 3E ], though similarly in both diet groups [Dose × Diet Group: F(2,44) = 2.46, n.s.].
Effects of BD-1063 on food intake and body weight gain
Pretreatment with BD-1063 significantly reduced palatable food intake in Chow/Palatable mice during the first hour of access [Dose × Diet Group: F(2,44) = 18.41, p < 0.001; Fig. 3C ]. While pretreatment of 10 mg/kg BD-1063 did not significantly reduce palatable food intake, pretreatment with 30 mg/kg resulted in a significant reduction in intake compared to vehicle conditions (p < 0.001). BD-1063 did not affect chow intake in Chow/Chow mice.
BD-1063 did affect body weight change in either Chow/Chow or Chow/Palatable groups [Dose: F(2,44) = 0.48, n.s.; 
Discussion
This study aimed to validate both face and convergent validity of a C.F. Moore et al. Pharmacology, Biochemistry and Behavior 163 (2017) 1-8 mouse model of intermittent access to a palatable diet. Face validity refers to the phenomenological similarity between the behavior exhibited by the animal model and the specific symptoms of the human condition; convergent validity, instead, is the degree to which a test correlates with other tests that attempt to measure the same construct (Geyer and Markou, 2000) . Our results show that, similar to what has been observed in an analogous model of palatable diet alternation in rats, mice show adaptations in feeding behavior characterized by overconsumption of the highly palatable diet and hypophagia of the less preferred standard chow diet. Overall, Chow/Palatable mice had higher cumulative food intake due to a relatively larger magnitude of overconsumption of palatable food during the P Phase compared to the magnitude of chow underconsumption during the C Phase (+ 36% and − 26% vs. Chow/Palatable mice in the P Phase and C Phase, respectively). Additionally, within the first hour of renewed access to palatable food, Chow/Palatable mice exhibited excessive (up to 5 times greater) eating behavior compared to control animals, and this intake escalated over time from the initial access. It is interesting to note that this escalation of first hour intake occurred while the daily hyperphagia across weeks remained stable, suggesting a shift in the time course of excessive eating towards the beginning of renewed access, following removal of palatable food. This resembles the escalating patterns of excessive intake seen after deprivation from drugs of abuse (Heyser et al., 2003; O'Dell and Koob, 2007; Rodd et al., 2004) , and have been recapitulated in other models of palatable food access (Avena et al., 2005; Cottone et al., 2008; Pinel and Huang, 1976; Wojnicki et al., 2006) . Feeding adaptations across phases were accompanied by similar oscillating patterns in body weight change and feed efficiency. Notably, during the initial weeks of diet cycling, cumulative body weight and feed efficiency of Chow/Palatable mice were significantly higher than Chow/Chow controls. However, these differences slowly decreased over time, so that the two experimental groups did not differ in cumulative body weight and feed efficiency starting from week 7 and week 4, respectively.
While the results shown here using the present mouse model of diet alternation well replicate previous observations in rat models, it is also important to underscore some important differences between the two species. Indeed, while alterations in food intake, body weight, and feed efficiency in the rat have been shown to develop slowly and progressively during the course of several weeks of diet alternation (Blasio et al., 2014a; Dore et al., 2014) , here in mice we observed that alterations in food intake, body weight, and feed efficiency in the mouse were robust since the first switches in diet (either chow to palatable or palatable to chow). These results suggest that the behavioral outcomes in response to changes in food palatability develop more vigorously and more quickly in mice than in rats. Additionally, we observed that the overall cumulative food intake is higher in Chow/Palatable mice since the beginning of diet cycling. Typically, no differences in cumulative intake are observed due to hyperphagia of the palatable diet being overridden by hypophagia of the chow diet (Dore et al., 2014) . Fig. 3 . Effects of pretreatment (− 30 min) with the opioid receptor antagonist naltrexone on 1-hour food intake (A) and body weight change (D). Effects of pretreatment (− 30 min) with the CB1 receptor antagonist/inverse agonist SR141716 (0, 3 mg/kg, 10 mg/kg, i.p.) on 1-hour food intake (B) and body weight change (E). Effects of pretreatment (−15 min) with the Sig-1 receptor antagonist BD-1063 (0, 10 mg/kg, 30 mg/kg, i.p.) on 1-hour food intake (C) and body weight change (F) . N = 24 mice per group. Data represent the Mean ( ± SEM). Symbols indicate significant difference either from vehicle-treated mice *p < 0.05, ***p < 0.001 or from the low dose-treated mice of the same diet group ##p < 0.01, ###p < 0.001. C.F. Moore et al. Pharmacology, Biochemistry and Behavior 163 (2017) 1-8 Naltrexone, an opioid receptor antagonist, selectively and dosedependently reduced palatable diet intake in Chow/Palatable mice, with no effects on body weight in either group. These results are consistent with previous observations, which show that pretreatment with naltrexone dose-dependently reduces binge eating in rats (Apfelbaum and Mandenoff, 1981; Blasio et al., 2014b) . These effects are typically (Apfelbaum and Mandenoff, 1981; Rao et al., 2008) , though not always (Blasio et al., 2014b) , selective for highly palatable diets, and naltrexone is thought to exert its effects by reducing the hedonic properties of food (Giuliano and Cottone, 2015; Kelley et al., 2002; Le Merrer et al., 2009; Taha, 2010) . Naltrexone and other opioid receptor antagonists have been investigated in clinical populations, with promising effects on reductions in food intake and hedonic responses to palatable food (de Zwaan and Mitchell, 1992; Ziauddeen et al., 2013) . Currently, naltrexone is an approved pharmacotherapeutic agent for obesity used in combination with bupropion, a norepinephrine/dopamine reuptake inhibitor (Narayanaswami and Dwoskin, 2017) . Mu-opioid receptor drugs have been studied extensively for their modulation of the hedonic properties of multiple drugs of abuse in both humans (Gianoulakis, 2004; Schmitz et al., 2001; Volpicelli et al., 1992) and animals (Giuliano et al., 2013; Moore and Lynch, 2015; Sabino et al., 2007) .
SR141716A, a CB1 receptor antagonist/inverse agonist, also selectively blocked excessive eating of palatable food in Chow/Palatable mice, though body weight was dose-dependently reduced in both Chow/Chow and Chow/Palatable mice. These observations are consistent with palatable diet cycling models in rats (Dore et al., 2014) , where SR141716A treatment also reduced excessive eating in the first hour of renewed access to palatable food and reduced body weight gain. SR141716A has been investigated for its anti-obesity effects (Christensen et al., 2007) , though it has been withdrawn from the market for severe psychiatric side effects, including increased anxiety and depressed mood, effects that have been recapitulated in rat models of disordered eating (Blasio et al., 2013; Blasio et al., 2014a) . CB1 antagonists/inverse agonists, including SR141716A, are also being investigated for their therapeutic potential in treating other forms of addiction (Henderson-Redmond et al., 2016; Le Foll and Goldberg, 2005) , as they have been shown to modulate a variety of behaviors induced by addictive drugs, such as cocaine (Marinho et al., 2015; Mereu et al., 2015) , ethanol (Economidou et al., 2006) , and nicotine (Cohen et al., 2005; Le Foll and Goldberg, 2004) .
Pretreatment with the Sig-1 receptor antagonist BD-1063 also selectively reduced excessive eating of the Chow/Palatable diet group at the highest dose tested. Our results are in agreement with the previous observation that pretreatment with BD-1063 induced a selective, dosedependent reduction of palatable food consumption in bingeing rats (Cottone et al., 2012 ).
Though not yet tested in humans, Sig-1 receptor antagonism is a promising therapeutic target for compulsive eating (Cottone et al., 2012) , as well as alcohol Sabino et al., 2011; Sabino et al., 2009a; Sabino et al., 2009b; Valenza et al., 2016) and drug consumption (Hiranita et al., 2010; Nguyen et al., 2005; Sabino et al., 2017; Takahashi et al., 2000) .
The effects of the pharmacological treatments of naltrexone, SR171416A, and BD-1063 on excessive eating of palatable food in this mouse model of palatable diet cycling mirror those seen in related rat models of disordered eating (Blasio et al., 2014b; Cottone et al., 2012; Dore et al., 2014) . The experiments presented here assessed acute response to drug treatment, and additional studies on effects of chronic administration are needed to further investigate the therapeutic potential of these medications in treating disordered eating behavior.
Results from the present study suggest convergent validity in mice and rat models, and support the utility of this paradigm in mice for further studying the pharmacological and neurobiological mechanisms of hyperphagia and obesity. Future studies using the present animal model will be needed to extend the investigation to other pharmacological treatments (e.g. uncompetitive N-methyl-D-aspartate antagonists, trace amine-associated receptor 1 (TAAR1) agonists, benzodiazepine receptor inverse agonists, etc.) which have been shown to be effective in the treatment of binge eating Smith et al., 2015; Ferragud et al., 2017) and other addictive behaviors Pei et al., 2016) .
Conclusions
In summary, our experiments provide evidence for a novel model of palatable diet alternation in mice that presents strong face and convergent validity. Refinement of the preclinical animal model repertoire represents a critical aspect in mimicking the complexity of disordered eating, as well as providing effective tools for screening novel pharmacological targets (Moore et al., 2017a) .
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